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St Jude Medical (St Paul, Minn) received Food and DrugAdministration approval in May 2001 for a device to aidin the anastomosis of vein grafts to the aorta duringcoronary artery bypass grafting. This device, known as
the Symmetry aortic connector system, allows the surgeon to
connect a vein graft to the aorta without the use of sutures or an
aortic clamp. To our knowledge, no reports have appeared describ-
ing complications from the use of this device. In this report we
describe 2 patients who had complete thrombotic occlusions of the
aortic ostia of saphenous venous grafts early postoperatively after
the use of this device.
Clinical Summaries
PATIENT 1. A 66-year-old obese (body mass index, 45 kg/m2)
woman with type 2 diabetes mellitus, systemic hypertension, ab-
dominal aortic aneurysm resection 4 years earlier, and heparin-
induced thrombocytopenia was admitted for unstable angina pec-
toris. Coronary angiography disclosed that the left circumflex
artery arose from the right sinus of Valsava and coursed in a
retroaortic position to the left atrioventricular sulcus and distally
was small and diffusely narrowed. The left anterior descending
coronary artery was totally occluded in its midportion, and the
right coronary artery was narrowed up to 75% in diameter. Left
ventricular angiography disclosed normal systolic function with an
estimated ejection fraction of 70%.
Off-pump coronary artery bypass grafting was performed
through a left thoracotomy. Two saphenous venous grafts were
attached to the ascending aorta by using the Symmetry system.
One graft was anastomosed to the posterior descending branch of
the right coronary artery, and the other graft was anastomosed to
an obtuse marginal branch of the left circumflex coronary artery.
The left internal thoracic artery (LITA) was anastomosed to the
left anterior descending artery, but poor blood flow was noted
through it, and a proximal obstruction of the LITA was assumed to
be present. As a consequence, the LITA was severed, and the
remaining 3-cm end was anastomosed to the vein graft supplying
the obtuse marginal coronary artery, creating a Y-type composite
graft. Lepirudin, instead of heparin, was used during the procedure
because circulating heparin-associated antibodies were present.
The patient was extubated on the first postoperative day and
transferred to the telemetry floor on aspirin and furosemide. Her
recovery was complicated by persistent hypoxemia and increasing
oxygen requirements despite rigorous diuresis. On postoperative
day 7, severe hypoxemia and bradycardia occurred, followed by
asystole; appropriate resuscitation efforts were unsuccessful.
Necropsy disclosed thrombi completely filling the ostia of both
vein grafts at their anastomosis with the ascending aorta (Figure 1).
The lumen of the vein graft to the posterior descending artery was
otherwise widely patent. The LITA and the vein graft to the obtuse
marginal artery were completely filled with thrombus. The left
ventricular cavity was of normal size, and the heart weighed 515 g.
A small area of necrosis (acute myocardial infarction) was seen in
the myocardium adjacent to the anastomotic site of the vein graft
to the obtuse marginal coronary artery.
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PATIENT 2. A 52-year-old obese (body mass index, 44 kg/m2)
white man with type 2 diabetes mellitus and systemic hypertension
was admitted to an outside hospital for unstable angina pectoris.
He had undergone coronary artery bypass surgery at age 39 years.
At that operation, a LITA was attached to the left anterior descend-
ing coronary artery, and 2 saphenous venous grafts were attached
to the obtuse marginal and right coronary arteries, respectively. He
was transferred to Baylor University Medical Center on clopi-
dogrel and enoxaparin. Coronary angiography showed complete
occlusion of the vein graft to the obtuse marginal. The other 2
conduits were widely patent. The left main coronary artery was
narrowed to 70% in diameter, and the proximal portion of the left
circumflex was narrowed up to 95% in diameter. The ejection
fraction by left ventricular angiography was estimated to be 30%.
Off-pump coronary artery bypass surgery through a left thora-
cotomy was performed. The Symmetry system was used in the
anastomosis of a saphenous venous graft to the descending aorta,
and it was then anastomosed to the obtuse marginal coronary
artery. He was transferred to the telemetry floor on aspirin, meto-
prolol, and furosemide. On postoperative day 4, he had recurrent
chest pain that was unresponsive to nitrates. An electrocardiogram
now showed new T-wave inversions in the lateral precordial leads,
and the troponin level was increased (1.9 ng/mL). Coronary an-
giography showed that contrast material injected into the left main
coronary artery filled the distal end of the vein graft through the
obtuse marginal coronary artery. However, contrast material in-
jected into the descending aorta demonstrated total occlusion of
the new vein graft at its ostium (Figure 2). Balloon angioplasty and
stent placement was performed to the left main artery and the
proximal portion of the circumflex artery with excellent angio-
graphic results. The patient had no recurrence of chest pain and
was discharged 2 days later.
Discussion
The Symmetry aortic connector system is a nitinol metallic device
that functions somewhat like a grommet to attach a saphenous vein
to a punched out portion of the aorta. This anastomosis is per-
formed without sutures or an aortic clamp. This system has several
potential advantages over the traditional suturing method. First, the
time required to perform the anastomosis is reduced, and that
might shorten recovery time. Second, minimizing aortic manipu-
lation might reduce the risk of embolic events and thus reduce the
incidence of neurologic complications. Finally, the size of the
incision might be reduced because only limited exposure is needed
to safely and consistently deploy the connector. Eckstein and
associates1 reported on their initial experience with this device in
20 patients undergoing off-pump coronary artery bypass surgery.
They had excellent results, with no patient having any cardiac-
related event within 3 months.
Each of the 2 patients described herein had thrombotic occlu-
sion of the aortic ostia of saphenous venous grafts early after
bypass surgery with the Symmetry aortic connector system. Such
an occurrence in the early postoperative period with standard
suture techniques is exceedingly uncommon. One of us (B.L.H.)
has used this device in many patients, and the 2 described herein
were the first encountered with known thrombotic complications at
the aortic anastomotic sites.
Before concluding that the thrombotic complications were the
direct result of one or more defects in the Symmetry system,
several factors must be considered. Patient 1 had a history of
heparin-induced thrombocytopenia with circulating antibodies, a
circumstance recognized to be associated with a prothrombotic
state. The saphenous venous graft attached to the left obtuse
marginal coronary artery in the patient was totally occluded by
thrombus, as was the LITA attached to it. The saphenous venous
graft to the posterior descending artery, in contrast, was widely
patent, except at its ostium. Patient 2 had the aortic anastomosis
performed in the descending thoracic aorta. Both patients were
extremely obese (grade 3/3) and had diabetes mellitus and sys-
temic hypertension, features characteristic of the metabolic syn-
drome (insulin resistance syndrome), a condition recognized to be
a prothrombotic state.2,3 Whether these complicating factors
played a role in the thrombotic occlusions of the aortic ostia in
these 2 patients is, of course, unclear.
It is possible that the acute thrombosis seen in these 2 patients
is similar in pathophysiology to that seen in acute stent thrombosis.
The early experience with coronary artery stenting showed that
acute thrombosis was a significant limiting factor. Improvements
in stent design, deployment techniques, and the use of antiplatelet
agents (ticlopidine and clopidogrel) dramatically reduced the in-
cidence of acute stent thrombosis to less than 1%.4 Although the
use of clopidogrel is standard therapy after coronary artery stent-
Figure 1. Patient 1: This photograph shows thrombus in the ostium
of each of the 2 Symmetry aortic connector devices.
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ing, its use after placement of the Symmetry device has not been
carefully studied.
In summary, 2 patients are described who underwent off-pump
coronary artery bypass grafting with the Symmetry aortic connec-
tor system for the aortic anastomosis. Necropsy in one patient
showed that the ostia of both aortic anastomotic sites were oc-
cluded by thrombus. In the second patient the aortic anastomotic
site (in descending thoracic aorta) was demonstrated by angiogra-
phy to be occluded. Although both patients had conditions predis-
posing to thrombus, such thrombotic occlusion of the aortic anas-
tomotic sites are exceedingly rare in patients with an aortic
anastomosis inserted by means of suture.
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Figure 2. Patient 2: Coronary angiogram. Left, This photograph was taken after injection of contrast material into
the left main (LM) coronary artery. The distal end of the saphenous venous graft (SV) fills through the left obtuse
marginal (LOM). LAD, Left anterior descending artery; LC, left circumflex. Right, This photograph was taken after
injection of contrast material into the descending aorta at the sight of the saphenous venous conduit (arrow). The
ostium of the conduit is occluded. The upper right portion shows residual contrast material in the saphenous
venous graft, which remained after the injection into the left main coronary artery.
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